Purpose-The purpose of this study is to examine the role of reducing information asymmetry (IA) on conditional financial sector development in 53 African countries for the period 2004-2011.
Introduction
Three main factors motivate this inquiry. They are: (i) shortcomings in the literature on information asymmetry, (ii) employment of hitherto unexplored concepts of financial sector development in the literature and (iii) recommendations for more scholarly inquiries into the relevance of reducing information asymmetry in the African financial industry (Singh et al., 2009, p. 13) , partly because of excess liquidity issues.
There is a consensus in the literature that African financial institutions are characterised by substantial surplus liquidity concerns (Fouda, 2009; Asongu et al., 2016a; Saxegaard, 2006) .
Attempts have been made to address this policy syndrome by introducing information sharing offices (ISOs) 1 in the continent over the past decade (Triki & Gajigo, 2014) . Accordingly, the principal objective of ISOs within the frameworks of public credit registries (PCRs) and private credit bureaus (PCBs) has been to increase financial allocation efficiency by mitigating the prevailing asymmetry of information between lenders and borrowers. The reduction of information asymmetry (IA) is centred on factors that constrain access to finance like: physical access, eligibility to bank lending and affordability (see Batuo & Kupukile, 2010; Allen et al., 2011 ).
In the light of the above, the role played by ISOs in the financial industry is similar to that of brokers between borrowers and lenders. They help in the: reduction of credit constraints, improving the efficient allocation of capital and enhancement of financial sector importance in the banking industry (Jappelli & Pagano, 2002) . This inquiry is concerned with the third advantage, notably the role of reducing information asymmetry in financial sector development.
It is partially motivated by recent African literature on information sharing which has concluded that ISOs may not be improving financial access through enhanced financial sector importance within the industry (Asongu et al., 2016b) . The narrative further maintains that it is very likely that ISOs are being employed by powerful banks in the continent to enjoy a 'quiet life' 2 .
1 Throughout this inquiry, 'PCB and PCR' are employed interchangeably with ISO.
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According to Coccorese and Pellecchia (2010) , 'quiet life' is derived from the 'Quiet Life Hypothesis' (QLH). It is based on the assumption that powerful banks would abuse their power by using their privileged positions to increase their profit margins instead of pursuing the goal of increasing financial access and financial intermediation efficiency (Also see Banya & Biekpe, 2017) . For example, Banya and Biekpe (2017) have recently shown that bank size is negatively associated with banking sector efficiency, partly owing to low competition in the banking sector which decreases financial intermediation efficiency (Biekpe, 2011). To the best of our knowledge, the information asymmetry literature has failed to directly and critically involve the dimension of financial sector importance in financial development (see Tanjung et al., 2010; Houston et al., 2010; Ivashina, 2009) . The reason for this neglected dimension may be traceable to the fact that data on ISOs is only available from 2004.
Furthermore, the substantial bulk of the literature has viewed interbank development in the perspective of bank participation and bank concentration (O'Toole, 2014; Asongu, 2015a) . This study steers clear of this strand of literature by conceiving financial sector development in the light of financialization. Whereas a bulk of the literature has assessed the link between financial access and reforms in the financial sector (Arestis et al., 2002; Batuo & Kupukile, 2010) , the present investigation complements the strand of literature on financial reforms by introducing (i) a previously missing aspect of the informal financial sector into the financial system definition and (ii) the concept of financialization.
The introduction of the notion of financialization unites two strands of research in two key ways. (i) It responds to a growing field of economic development by including microfinance and other forms of informal finance and (ii) It contributes to the stream of studies on the measurement of financial development. In addition, the paper suggests a pragmatic means of disentangling the effect of decreasing IA on various components of the financial sector. Thus, the study looks at hitherto unexplored financial sector concepts, namely: formalization, semiformalization, informalization and non-formalization.
Despite severe issues of financial access in African financial institutions, previous studies on IA have not given the continent its diserved attention (see Asongu et al., 2016a) . The scholarly emphasis on the region has been limited to selected countries and the scope of financial sector development. Barth et al. (2009) focused on nine African countries, Love and Mylenko (2003) investigated four while Galindo and Miller (2001) assessed none. In more contemporary literature, 42 countries have been investigated by Triki and Gajigo (2014) for the period 2006-2009 whereas Asongu et al. (2016a Asongu et al. ( , 2016b have examined 53 countries for the period 2004-2011. The positioning of this inquiry more closely aligns it with the last-three studies in terms of sample and periodicity. However, this study steers clear of the highlighted stream (which has focused on financial access) by investigating the relationship between reducing IA and financial sector development. The investigation also accounts for initial levels of financial sector development.
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The study accounts for existing financial sector development levels by arguing that blanket policies on the role of ISOs on financial sector development may be ineffective unless they are contingent on initial levels of financial sector development and tailored differently across countries with low, intermediate and high levels of financial sector development. This entails the use of the quantile regressions in the analysis of the relationship between ISO and financial development. The connection is assessed throughout the conditional distributions of financial sector development. This approach substantially steers clear of the highlighted literature which is based on mean values of financial development, notably Asongu et al. (2016b) and Triki and Gajigo (2014) who have respectively employed Generalized Method of Moments (GMM) and Probit models.
The remainder of the study is organised in the following manner. Section 2 covers the theoretical underpinnings, proposes measurements of financial sector development and reviews the relevant IA literature. The data and methodology are described in Section 3. The empirical results and policy implications are presented in Section 4. Section 5 concludes with future research directions.
Theoretical Underpinnings, Propositions and Related Literature

Theoretical underpinnings and Propositions
According to Claus and Grimes (2003) , two main perspectives dominate the theoretical foundations of the relationship between reducing IA and financial development. The first view is oriented towards the transformation of risk characteristics of bank assets while the second focuses on channels through which financial access can be enhanced. Moreover, the two viewpoints accord with the fundamental role of banks in intermediation efficiency which is to convert mobilised deposits into credit for economic agents. The perception also broadly aligns with foremost theoretical literature on the relevance of information sharing in financial access, namely, on: financial institutions' communication of potential borrowers to investors (Leland & Pyle, 1977) , ex-post and ex-ante IA (Diamond & Dybyig, 1983) , financial intermediary diversification (Diamond, 1984) and models of credit rationing (Williamson, 1986; Stiglitz & Weiss, 1981; Jaffee & Russell, 1976) .
Recent African IA literature that builds on the engaged theoretical underpinnings has failed to either include the informal financial sector and/or financial sector development (Singh 6 et al., 2009; Triki & Gajigo, 2014; Asongu et al., 2016a Asongu et al., , 2016b . We complement the literature here by also addressing a missing element in the definition of the financial system by the International Monetary Fund (IMF) 's International Financial Statistics (IFS, 2008) where the definition has failed to incorporate the informal financial sector. This neglect starkly contrasts with the substantially documented importance of the informal sector in development outcomes in developing countries (see Aryeetey, 2005; Adeusi et al., 2012; Meagher, 2013) .
The propositions in Table 1 which rethink the IMF financial system definition (i) incorporate the informal financial sector and (ii) articulate measures of financial sector importance that have not been substantially included in the financial development literature (Asongu, 2014a . While Panel A discloses measures of financial sector importance in relation to Gross Domestic Product (GDP), indicators in Panel B are oriented towards competition for shares in the money supply (M2) within the financial sector.
The articulation of competition within the financial sector is founded on the concepts of formalization, semi-formalization, informalization and non-formalization. For instance, whereas financial formalization discloses the growth of the formal financial sector in money supply, such progress is simultaneously to the detriment of competing financial sectors, namely semi-formal and informal financial sectors. The suggested measures of financial sector development improve the mainstream narrative in three principal dimensions, notably in: (i) providing a definition of the financial system that includes the informal financial sector, (ii) disentangling the existing IMF definition into its formal and semi-formal components and (iii) introducing the notion of financial sector importance based on its share in money supply. (Asongu, 2015a, p. 432) .
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"This indicator measures the rate at which the semi-formal financial sector is evolving at the expense of formal and informal sectors" (Asongu, 2015a, p. 432) .
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"This proposition appreciates the degree by which the informal financial sector is developing to the detriment of formal and semi-formal sectors" (Asongu, 2015a, p. 432 (Asongu, 2015a, p. 432) . 8
Related literature
In line with recent IA literature (Asongu et al., 2016a) , two main strands have dominated inquiries into the outcomes of reducing IA: the effect of IA among creditors and how enhanced channels of reducing IA are affected by creditors' rights. One aspect is oriented towards assessing how information sharing affects antitrust intervention (Coccorese, 2012) , influences corruption-motivated lending (Barth et al., 2009) , mitigates credit cost (Brown et al., 2009 ), affects syndicated bank loans (Ivashina, 2009; Tanjung et al., 2010) , reduces default rates (Jappelli & Pagano, 2002) and increases access to finance (Djankov et al., 2007; Brown et al., 2009; Triki & Gajigo, 2014; Asongu et al., 2015) . The other strand focuses on the importance of enhanced creditors' rights in bankruptcy on the one hand (Claessens & Klapper, 2005; Djankov et al., 2007; Brockman & Unlu, 2009 ) and the ability to take risk by financial institutions on the other (Houston et al., 2010; Acharya et al., 2011) . Noticeably, Africa which is an area with more acute constraints in financial access has not been given the much needed scholarly attention (Asongu et al., 2016a) . Galindo and Miller (2001) considered the difficulties surrounding the reduction of IA in financial access. They established that relative to developed countries, developing nations with ISOs enjoy fewer restrictions on access to finance. According to the authors, performing PCRs substantially limits the responsiveness of institutions to financial controls (proxied with decisions on 'cash flow' investment'). Love and Mylenko (2000) have used corporate-related information from the World Bank Business Environment Survey (WBES) and a combination of public and private credit offices to examine whether a negative connection between credit registries and limitations in financial access is allied with a perception of a decreasing IA by bank managers. They concluded that while PCRs do not considerably reduce constraints in finance, PCBs are associated with higher levels of access to finance. Barth et al. (2009) examined how ISOs reduce IA and the influence of lending competition on 'corrupt lending' to establish two main findings. (i) lending linked to corruption is decreased by competition in the banking industry and (ii) decreasing IA plays a core role in the negative relationship. 'Corrupt lending' is considerably influenced by the ownership structure of firms and banks, competition in firms and the legal environment.
More recently, Triki and Gajigo (2014) 
Data and Methodology
Data
We assess a sample of 53 African nations with data from African Development Indicators (Triki & Gajigo, 2014; Asongu et al., 2016a Asongu et al., , 2016b , ISOs are measured with private credit bureaus (PCBs) and public credit registries (PCRs).
Seven control variables are used to account for biases in omitted variables: two dummy variables and five non-dummy variables. The non-dummy variables include: public investment, inflation, GDP growth, foreign aid and trade openness. The choice of the variables is consistent with correlates of financial development (Huang, 2005; Osabuohein & Efobi, 2013; Asongu, 2014b; Owosu & Odhiambo, 2014; Nyasha & Odhiambo, 2015a , 2015b Adjasi & Biekpe, 2006; Gossel & Biekpe, 2014) . The dummy variables are income levels and legal origins. We discuss the expected signs.
First, investment has been documented as positively affecting financial development (Huang, 2011) . Second, Do and Levchenko (2004) and Huang and Temple (2005) are in accordance with the proposition that trade openness is positively related to financial development. Third, both theoretical and empirical literature accord with the view that very high inflation is not conducive for activity and efficiency in the financial sector (see Huybens & Smith, 1999; Boyd et al., 2001) . Fourth, financial development is positively linked to economic growth because of inter alia, increased availability of productive investments and development in the banking industry (Greenwood & Jovanovic, 1990; Saint-Paul, 1992 ; Levine, 1997; Jaffee & Levonian, 2001) . Fifth, from a theoretical standpoint, foreign aid is expected to augment financial development because it is anticipated that it will narrow the saving-investment gap that countries in less developed countries are confronted (Easterly, 2005) . From a practical perspective however, the incidence of development assistance is strongly contingent on the fraction of disbursed aid that finally reaches the country of destination. This is essentially because part of the aid may be spent in donor countries and/or siphoned off by authorities in recipient countries and ultimately deposited in tax havens that are within the jurisdictions of developed countries. Sixth, from both theoretical and empirical viewpoints, countries with English Common Law traditions are more likely to be associated with higher levels of financial development compared to their French Civil Law counterparts because of political and adaptability mechanisms (Beck et al., 2003) . The classification in legal origins is with the help of La Porta et al. (2008, p. 289) . Seventh, higher income countries in Africa enjoy higher levels of financial development, compared to lower income countries (Asongu, 2012) . The evidence is in agreement with Jaffee and Levonian (2001) who have shown that high income countries enjoy more efficient banking system structures. Stratification of countries into income categories is in accordance with Asongu (2014c, p. 364) 9 . It is relevant to note that these indicators in the conditioning information set could have different effects on informal and formal financial sectors.
The definition of variables, summary statistics and correlation matrix are provided in Appendix 1, Appendix 2 and Appendix 3 respectively. From Appendix 1, it is apparent from values that the variables are comparable. Moreover, from corresponding variations or standard deviations we can be confident that reasonably estimated relationships would emerge. The objective of the correlation matrix is to reduce multicollinearity issues. While the issue is apparent between variables of financial sector development, fortunately it is not of major concern because they are employed exclusively as dependent variables. Existing literature on reducing IA has investigated the linkage between ISOs and financial development by reporting estimated parameters at the conditional mean of financial development (see Triki & Gajigo, 2014; Asongu et al., 2016b) . Whereas mean impacts are relevant, the present inquiry complements the underlying strand of the literature by employing a QR estimation strategy that accounts for existing levels of financial development. In addition, while with the Ordinary Least Squares (OLS) method, estimations are based on the hypothesis of normally distributed error terms, the assumption of such normality is not consistent with the QR strategy.
Estimation technique
With the QR estimation strategy, regressors are estimated at various points of the conditional distribution of financial sector development. Therefore, the technique is in accordance with the motivation of accounting for low-, intermediate-and high-levels of financial sector development. The policy relevance of the approach is founded on the assumption that "one size fits all" policies on the role of reducing IA in financial sector development may not be ineffective unless they are based on existing levels of financial sector development and hence tailored differently across countries with differing initial levels of development in the financial sector.
The  th quantile estimator of a financial sector dynamic is obtained by solving for the optimization problem in Eq (1), which is disclosed without subscripts for ease of presentation and simplicity. The specifications are tailored to control for the unobserved heterogeneity in terms of fixed effects and simultaneity with non-contemporary specifications. Table 2 and Table 3 respectively present results corresponding to formal financial development and informal financial development. Whereas the left-hand-side (LHS) of tables discloses contemporary estimations, the right-hand-side (RHS) shows non-contemporary regressions. The purpose of lagging the independent variables on the RHS by one year so as to correct for endogeneity (see Mlachila et al., 2014, p. 21) . We observe consistent variations in estimated coefficients of ISO between OLS and QR estimates. These differences which are in terms of signs, significance and magnitude of estimated coefficients, justify the choice of modelling at various points in the conditional distribution of the dependent variables.
Empirical Results
Presentation results
In Table 2 The following findings can be recognised from Table 3 on linkages between ISOs and informal finance. First, only PCBs significantly lessen informal financial development. Second, both ISO measurements decrease financial sector informalization. Third, the control variables are significant with expected signs. It is important to note that, it is normal that the results in Table 2 contradict those in Table 3 . This is essentially because the former deals with formal whereas the latter deals with informal financial development. As discussed in the propositions in Table 1 , both financial sectors are in competition for money supply. Hence, the increase in money supply in one sector is to the detriment of the other sector. Observations  293  293  293  293  293  293  257  257  257  257  257  257 *,**,***: significance levels of 10%, 5% and 1% respectively. PCR: Public Credit Registries. PCB: Private Credit Bureaus. GDP: Gross Domestic Product. Invt: Investment. OLS: Ordinary Least Squares. R² for OLS and Pseudo R² for quantile regression. Lower quantiles (e.g., Q 0.1) signify nations financial sector development is least.
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Further discussion of the results and policy implications
The results are further discussed in four main strands, namely: alignment of the findings with theoretical underpinnings and the 'quiet life' hypothesis (QLH); comparative effects of ISOs; quasi-theoretical contributions and nexus with existing literature.
First, it is important to note that the signs of estimated coefficients are consistent with the theoretical underpinnings for the most part. Accordingly, ISOs are expected to stimulate development within the financial sector in order to enhance lending. Such development is boosted by (i) rendering credit markets contestable and (ii) reducing informational rents. The consistent positive (negative) effect of ISOs on formal (informal) financial development is in line with theory. The expected signs are traceable to the fact that, in addition to sharing information, ISOs also play the role of a disciplining device by discouraging borrowers from resorting to the informal financial sector as a viable alternative to the formal financial sector. It is important to note that the positive correlation between ISO and formal financial development is not a sufficient condition for financial allocation efficiency because formal financial development may also be the result of increasing financial system deposits or liquid liabilities. As a policy implication, it is important to consolidate the positive link between formal financial development and ISOs with appropriate mechanisms by which financial access and financial intermediary efficiency can be improved. These complementary measures are needed to mitigate the substantially documented excess liquidity concerns in African financial institutions (Saxegaard, 2006; Fouda, 2009) .
From the alignment of the findings with theoretical underpinnings, we may indirectly argue for conditions for the non-acceptance of the QLH 10 . The articulation of 'conditions for non-acceptance' is consistent with the narrative of the previous paragraph, notably that this inquiry is not positioned on directly investigating the QLH. At least for now, we can firmly establish that the introduction of ISOs in Africa as a means of addressing a significant challenge to doing business on the continent is having promising and encouraging effects because of positive benefits towards formal financial development. It is important to note that the African business literature is consistent with the view that the lack of internal sources of finance is a major constraint in doing business on the continent (see Darley, 2012; Kolstad & Wiig, 2011; Tuomi, 2011; Bartels et al., 2009) . Third, the quasi-theoretical contribution of the study to the existing literature is apparent from the effect of PCRs in informal financial development compared to the corresponding impact on financial informalization. Whereas PCRs decrease financial informalization, it has no effect on informal financial development. A direct implication is that PCRs have some influence in reducing the money supply share of the informal financial sector, but have no significant influence in negatively affecting the GDP share of the informal financial sector. As an implication, non-monetary informal factors in the economic sector are not influenced by PCRs.
The inference articulates the theoretical contribution of hitherto unexplored financial sector development indicators which this study has employed. It also substantiates the relevance of using unfamiliar indicators by this study to unite two streams of research 11 .
Fourth, we compare the findings with the engaged literature in Section 2 (1) The findings are in line with those of Singh et al. (2009) who reported that African countries with ISOs have high levels of formal financial development. Our findings also accord with Galindo and Miller (2001) from the insight that nations with comparatively enhanced ISOs are associated with fewer restrictions in financial access or more formal financial development. (2) While the findings do not confirm the results of Asongu et al (2016b) who found that the positive ISO-finance nexus is exclusively apparent when financial development is measured with financial size (deposit bank assets on total assets), they align with Asongu et al. (2016a) in financial development dynamics of depth, efficiency, activity and size. (3) Love and Mylenko (2003) reported that PCBs are linked to lower constraints in access to finance whereas PCRs do not exert any significant effect.
While our findings confirm the superiority of PCBs in reducing informal financial development, the role of PCRs is not confirmed because they increase formal financial development and financial development formalization. Moreover, PCRs also decrease financial informalization and there is a higher positive magnitude from PCRs in formal financial development. (4) The comparative narrative of the findings with respect to the results of Love and Mylenko (2003) also applies to the findings Triki and Gajigo (2014) who have concluded that access to finance is on average terms higher in countries with PCBs, relative to those with PCRs or no ISOs.
Conclusion and future research directions
The purpose of this study has been to examine the role of reducing information asymmetry ( 
